A secondary hypothesis was that
--------------------(MILLION POUNDS) ------------------------
forecast error for each year which, disregardreasonably explainable season-to-season price ing direction of error, averaged 7.4 percent changes. Fowler (1963b) ; Shafer and Hertel; during 1970-1987 and 9 .9 percent during the Epperson and Allison; Huang et al.; and Wells recent 1978-1987 ten-year period. October et al. found some combination of production, crop forecasts greater than final production carry-in stocks, income, and/or trend to be occurred in 12 of the 18 years from 1970-1987, significant in explaining season average pecan ranging from 0.14 percent of actual production price movements. Pecan prices appear to be in 1973 to 18.8 percent in 1979. October crop independent of the quantities of other nuts forecasts were 8.3, 7.7, and 7.5 percent higher such as walnuts and almonds (Loyns; Bushnell than final reported production in 1983, 1984, and King; Wells et al.). and 1985, respectively, 20 .7 percent below production in 1986, and 11 percent greater in APPROACH 1987. Perhaps as critical as forecast error were the misdirections in forecasts in 1978, Price equations (inverse demand functions) 1979 , 1986 , and 1987 . For example, the 1986 using per capita production, stocks, and income crop was estimated to be 11.6 percent below and, alternately, first differences of total prothe 1985 crop but was eventually reported duction and stocks were each adjusted for crop 11.6 percent greater than the 1985 crop. forecast errorto evaluate the price effect. Fowler (1963a) did not pursue the price effects
The equations estimaed by OLS were: of erroneous pecan crop forecasts.
Pecans can be modeled for price explaining/ (1) USPP = f(USPQC, CSJC, IPC), forecasting purposes within a rather simple (2) USPP g(USPQC, CSJC, IPC, framework. No government programs are PQOE), directly involved and neither substitutes, (3) DUSPP = h(DUSPQ, DCSJ), exports, nor deliberate crop allocation among (4) DUSPP = i(DOEPQ, DCSJ), and outlets appear to be relevant as grower level (5) DUSPP = (DUSPQ, DCSJ, price determinants (Fox, Equation (3), however, may be inappropriThe prefix D indicates first differences and ate because the final production figures the suffix C per capita levels. That is, equanecessary for the DUSPQ variable are not tions (3), (4), and (5) are based on first difreported until the July following the midferences of total production, stocks, and September through December season when season average prices, while equations (1) and the price was actually determined. Thus, price (2) use per capita data.
would seem to be more reasonably determined Observations are for 1970-1986 because by the USDA crop estimates as Thorne and pecan cold storage data were first available in Frazier indicated. A better production change 1970 (Wells et al.) . The data are from the (first difference) variable would be the current USDA (a,b,c,d) and are shown in the AppenOctober crop estimate minus last season's dix. Equation (1) represents the standard final reported production (i.e., DOEPQ). It is price level equation used in previous studies.
hypothesized that buyers, and possibly inEquation (2) is equation (1) adjusted for crop formed sellers, are determining the difference forecast error where the PQOE coefficient in price they must pay or expect to receive was hypothesized to have a positive sign.
this season versus last season in light of the Due to the marked biennial pattern in pecan forecast change in total production. Equation production, stocks, and prices, data were (4), using the forecast production change transformed to first differences for equations variable DOEPQ and the preseason stocks (3), (4), and (5). Equation (3) uses first difchange variable, increased the adjusted R 2 ferences of final postseason estimates of proconsiderably, predicted 15 of the 16 first difduction and preseason carry-in stocks.
ferences or turning points correctly, reduced DOEPQ in equation (4) is the difference bethe RMSE, and yielded equivalent slope coeftween last season's final estimated production ficients for the effect of pecan quantities on and the current season October crop forecast.
price regardless of whether the quantity Equation (4) is a forecasting equation in that change occurred in forecast production both DOEPQ and DCSJ would be known in (DOEPQ) or in stocks (DCSJ). 2 In fact, the October (i.e., early in the season). Equation (5) 1986 price increase can only be explained by is equation (3) adjusted for the crop forecast the erroneous 1986 crop forecast which missed error.
both level and direction. RESULTS Moving one step further in an attempt to isolate the effect of crop forecast error on As shown in Table 2 , equations (1) and (2) price, a variable consisting of the difference using per capita data yielded desirable between final reported production and the Oceconomic and statistical attributes. The net tober crop estimate for that crop was added to absolute effect on price of change in pecan proequation (3). This variable, PQOE, is used to
Fitti equation (4) to 1976-1987 data by way of a sensitivity test yielded results quite similar to those for the 1970-1986 run in Table 2 . capture the price effect of a forecast error in so that the estimated net loss in total revenue addition to the effect of the change in actual due to October crop overestimates of $17.56 production. Equation (5) yields essentially the million or 0.8 percent does not seem calamitous. same slope coefficients on DUSPQ and DCSJ Although the price effects of crop forecast eras equation (4) did for DOEPQ and DCSJ. In rors were generally offsetting during the 1971 to addition, the slope coefficient on the PQOE 1986 period, only the erroneous forecast of a variable, 0.2648, is essentially the same in absmall crop in 1986 brought price increases due to solute value as the other two quantity-driven short crop forecasts close to price declines due slope coefficients. to excess crop forecasts over the period. Buyers The effects of crop forecast errors on prices of the 1986 crop were operating on official crop and crop values were determined as follows.
estimates of 216.1 million pounds in October For each one million pounds the October crop 1986 to 225.2 million pounds in December 1986 estimate was below (above) final production, (USDAa). The crop was eventually reported at the change in price was increased (reduced) 272.7 million pounds, or 26 and 21 percent 0.26 cents; thus, a 10-million-pound-undergreater than the October and December crop (over)estimate would produce an additional estimates, respectively. The direction of the change in price of plus (minus) 2.6 cents per crop forecast was wrong and the estimate was pound. Multiplying the PQOE coefficient by the least accurate in both relative and absolute each PQ-OE difference suggests the net terms during the 1970-1986 period (Table 1) . change in price due to the forecast error.
The low crop estimate in 1986 seems to have, at Multiplying this computed net change in price least in part, led to the highest U.S. price since due to the crop forecast error by the final the very small estimate and correspondingly reported volume produced (million pounds) small final crop of 1980 (Appendix). The eryields an estimate of the part of the total crop roneous low 1986 crop forecast possibly added value gained or lost due to deficit or excess $40 million or 20 percent of the final reported October crop forecasts. Results of these crop value of $196 million. The buyers' mistake calculations are reported in Table 3 . 3 in 1986 in paying high prices for a relatively While crops were overestimated 11 of the 17 large crop apparently led to a very depressed years from 1970 to 1986, the estimated net ef-1987 price situation accentuated by USDA's Ocfect on price and crop values was not as bad as tober forecast error of both direction and might be expected. Total reported pecan crop magnitude, 10.9 percent ( (4) and (5) forecast a ter explanation of price behavior than drop in price between 1986 and 1987 due to the postseason revised production data. Pecan 1987 crop estimate error, neither forecasted the price equations based on October crop extent of the decline. Most of the 18.9 cents per estimates and June cold storage carry-in pound drop was probably due to the buyers paystocks seemed to be both good explainers and ing too much for an erroneously forecasted crop useful forecasters of U.S. season's average in 1986 and carrying relatively high price stocks pecan price changes. Equation (4) No, on the average, in that without advanced available during the season rather than on estimates of supply information, growers revised post-season data. In particular, price might be receiving lower prices because of models for fruits, vegetables and tree nuts, or buyers' uncertainty concerning the eventual any crop where significant post-season reviproduction to be handled. More information is sion in production data occurs, should be fitted preferred to less and, clearly, higher quality, to both within season estimated crop data and accurate information is most preferred final revised crop data as alternative ex- (Milonas) . The large proportion of excessive plainers of prices determined during the October crop forecasts during the 1970-1987 season. One would expect better explanation period may be acceptable given the conof price based on the crop estimates available siderable year-to-year variation in U.S. pecan within the season.
production. However, particularly large conProducers appeared to have been at a disadsecutive crop forecast errors in 1986 and 1987 vantage from downward price bias due to crop appeared to confound the price determination overestimates being twice as frequent as process in those years. The October crop underestimates during the 18 years 1970-1987. forecast seemed quite important in price Only the 15 percent underestimate of the 1986 determination, and, hence, its accuracy should crop brought revenue gains near to the losses be of keen interest to both producers and firstattributed to overestimates of crop size. A buyers.
